The purpose of this article is to define Dass and Gupta's contraction in the context of F-metric spaces and obtain some new 
Introduction and preliminaries
In the field of fixed point theory, to find the solution of fixed point problems, the contractive conditions on underlying functions play a significance role. The fundamental result in metric fixed point theory is Banach contraction principle [2] which was first introduced by the great Polish Mathematician Stephan Banach in this way.
Theorem 1.1 ([2]
). Let (X, d) be a complete metric space, and let T : X → X be a self mapping. If there exists µ ∈ [0, 1) such that d(T (x), T (y)) µd(x, y),
for all x, y ∈ X, then T has a unique fixed point x * ∈ X. Moreover, for any x 0 ∈ X, the sequence {x n } ⊂ X defined by
is F-convergent to x * .
Over the years, due to its importance and applications in different fields of science, several authors generalized and elaborated the well known Banach Contraction Principle by introducing rational contractions in complete metric spaces. One of these attempts is due to Jaggi [5] in this way. Theorem 1.2. Assume that (X, d) be a complete metric space and let T : X → X be a self mapping. If there exist
for all x, y ∈ X with x = y, then T has a unique fixed point x * ∈ X.
On the other hand, in [7] Khan proved the following fixed point theorem.
Theorem 1.3. Assume that the pair (X, d) be a complete metric space and T be a self-mapping on X that satisfies the following contractive condition
for all x, y ∈ X and for some µ ∈ [0, 1). Then T has a unique fixed point in X.
Remark 1.4. In the inequality (1.1) if the denominator vanishes, then x = T y and y = T x and consequently also the numerator vanishes. Moreover, we have d(T x, T y) = d(y, x) and so the contractive condition is not well defined.
In 1975, Dass and Gupta gave the following fixed point theorem of new rational contraction to generalize the Banach contraction principle.
Theorem 1.5 ([3]
). Let (X, d) be a complete metric space, and let T : X → X be a self mapping. If there exist
then T has a unique fixed point x * ∈ X.
Very recently, Jleli and Samet [6] established an interesting generalization of a metric space in the following way.
Let F be the set of continuous functions f : (0, +∞) → R satisfying the following conditions:
(F 2 ) for every sequence {t n } ⊆ R + , lim n→∞ α n = 0 if and only if lim n→∞ f(α n ) = −∞.
Definition 1.6 ([6]
). Assume that X be a nonempty set, and
(D 3 ) for every (x, y) ∈ X × X, for every N ∈ N, N 2, and for every
Then D is said to be an F-metric on X, and the pair (X, D) is said to be an F-metric space.
Remark 1.7. They showed that any metric space is an F-metric space but the converse is not true in general, which validate that the concept of F-metric space is more general than the standard metric concept.
Example 1.8 ([6]). The set of real numbers R is an F-metric Space if we define D by
with f(t) = ln(t) and α = ln(3).
Definition 1.9 ([6]
). Assume that (X, D) be an F-metric space.
(i) Let {x n } be a sequence in X. We call the sequence {x n } is F-convergent to x ∈ X, if {x n } is convergent to x with respect to the F-metric D.
(
Theorem 1.10 ([6]
). Let the pair (X, D) be an F-metric space and T : X → X be a given mapping. Assume that the following conditions are satisfied
Then T has a unique fixed point x * ∈ X. Moreover, for any x 0 ∈ X, the sequence {x n } ⊂ X defined by
Afterward, Hussain et al. [4] considered the concept of β-ψ-contraction in the setting of F-metric spaces and established the fixed point theorem given below.
Theorem 1.11 ([4]
). Let the pair (X, D) be an F-metric space and T : X → X be β-admissible mapping. Assume that the conditions given below are satisfied
(ii) there exist two functions β : X × X → [0, +∞) and ψ ∈ Ψ such that
(iii) there exists x 0 ∈ X such that β(x 0 , T (x 0 )).
Then T has a unique fixed point x * ∈ X.
Later on [1] Alnaser et al. defined relation theoretic contractions and extended Jleli et al. [6] results and some known results of literature.
In the present paper, first we define Dass and Gupta's contraction in the context of F-metric spaces and then prove some new fixed point theorems. In this way, we extend, generalize and elaborate several known results of the literature. We also support our main result by providing a non trivial example.
Main results
In this section, we first define Dass and Gupta's contraction in the context of F-metric space and then establish a new fixed point theorem.
Definition 2.1. Assume that (X, D) be an F-metric space. A self mapping T on X is said to be Dass and Gupta's contraction, if there exist µ 1 , µ 2 ∈ (0, 1) with µ 1 + µ 2 < 1 such that
for (x, y) ∈ X × X.
Theorem 2.2.
Assume that (X, D) be an F-metric space, and let T : X → X be a Dass and Gupta's contraction. If (X, D) is F-complete, then T has a unique fixed point x * ∈ X. Moreover, for any x 0 ∈ X, the sequence {x n } ⊂ X defined by
Proof. First, we observe that T has at most one fixed point. In fact, if (u, v) ∈ X × X are two fixed points of
As T : X → X is Dass and Gupta's contraction, so
which is a contradiction.
Next, let (f, α) ∈ F × [0, +∞) be such that (D 3 ) is satisfied. Let > 0 be fixed. By (F 2 ), there exists δ > 0 such that
Let x 0 ∈ X be an arbitrary element. Let the sequence {x n } ⊂ X be defined by (2.1). As T : X → X is Dass and Gupta's contraction, we have
which further yields that
Then from (2.3) and (2.4) and continuing the process, we get
This implies that
Since lim
Hence, by (2.2) and (F 2 ), we have 5) for m > n N. Using (D 3 ) and (2.5), we obtain D(
which indicates by (F 1 ) that D(x n , x m ) < , m > n N. This shows that {x n } is F-Cauchy. Since the pair (X, D) is F-complete, there exists x * ∈ X such that the sequence {x n } is F-convergent to x * , i.e.,
We shall show that x * is a fixed point of T . We declare by contradiction that
As T : X → X is Dass and Gupta's contraction. By (F 1 ), we get
for n ∈ N. On the other hand, using (F 2 ) and (2.6), we have
This is a contradiction. Hence, we have D(T (x * ), x * ) = 0, i.e., T (x * ) = x * . Therefore it concludes that x * ∈ X is the unique fixed point of T . 
Hence T is Dass and Gupta's contraction. for all x, y ∈ X.
Corollary 2.5 ([6]
). Assume that the pair (X, D) be an F-metric space, and let T : X → X be a given mapping. Suppose that the conditions given below are satisfied (i) (X, D) is F-complete;
(ii) there exists µ 1 ∈ (0, 1) such that D(T (x), T (y)) µ 1 D(x, y), (x, y) ∈ X × X.
Proof. Taking µ 2 = 0 in Theorem 2.2.
